ABSTRACT: This work was carried out in the Nursery of Floriculture, Ornamental Horticulture and Landscape Gardening Department, Faculty of Agriculture, Alexandria University, during the two successive seasons of 2010 and 2011. The aim of the present investigation was to evaluate the effect of growing media, mineral, and bio-fertilization on growth, flowering and corm production on Gladiolus grandiflorus L. cv. ''White Prosperity''.
INTRODUCTION
The commercial production of gladiolus are one of the most used flowers for florist cut flower arrangement due to its excellent keeping quality, wide range of forms, ability to withstand long distance transportation. Therefore, paying a great attention to improve both qualitative and quantitative characteristics of gladiolus.
Among the industry of floriculture, gladiolus occupies an important position as one of the most important and economic cut flower crops. Gladiolus is one of the flowering bulbs that grow from corms, it can be cultivated under Egyptian condition at any time, so that flowers of gladiolus are being available all over the year.
This widespread production may attribute to the short growth period that taken until flowering, in addition to the various colors, forms, and the high keeping quality of its flowers. Gladiolus is represented by 180 species belong to the family Iridaceae (Hogan, 1990) .
Nutritional requirement is considered as a limiting factor for gladiolus plant growth and corms production. Nitrogen is an essential element in many important plant compounds such amino acid, enzymes, nucleic acid and chlorophyll also for carbohydrate use within plant.
Many investigators working on bulbous ornamentals reported that, mineral fertilizer NPK is very important to plant growth and development. It stimulated the growth, improved yield of flowers and flowering characteristics, and increased bulb yield and bulblets.
Since years ago, the use of bio-fertilizers was suggested to be a choice restores the natural conditions of safe and clean environment. Bio-fertilizers are preparations containing one or more of beneficial microorganisms that can release nutrients from rocks and organic matter in the soil to become available for plants. Energy saving, environment conservation, and pollution control have been the most pronounced issue nowadays all over the world. Minimizing chemical fertilization usage, organic gardens, and biofertilization are now the new strategies in all agricultural domains around the world. Biofertilization is extremely beneficial to plant growth and ensures, if successful, neglecting, or at least, minimizing chemical fertilization and or its avoidance. It is also an economic way of fertilization. (Samira and El-Tayeb, 2008) Recently, a great deal of interest has been directed to the incorporation of the nitrogen-fixing bacteria to the growing plants. It considered as an alternative and cheap way of fertilization, fertilizer conservation, and also chemical N fertilization avoidance. Inoculation of the host plants can results in various changes in plant growth parameters, which may or may not affect crop yield (Bashan and Levanony 1990) . Although the principal mechanism by which the nitrogen fixing bacteria, Azospirillum, enhance plant growth is not fully elucidated, they proposed three different modes of actions. Azospirilla manifest their effects through atmospheric nitrogen fixation or hormonal effects on plants or improvement of root development; mineral uptake, and plant water relationships. Inoculation with Azospirillum species has been carried out almost exclusively on large variety of cereals (Partiquin et al., 1983) .
Soil types and textures profoundly influence the growth and flowering of many bulbous ornamentals. Landscape gardeners have been mixing to the sandy soil, in the newly reclaimed areas, to improve and or to enhance its physical and chemical properties. Soil texture, as a growing media, could substantially affects growth of bulbeous ornamentals.
This work aims to determine the beneficial effects of chemical (NPK) and bio-fertilizers (nitrobein and phosphorein) on growth, flowering, corm productivity and chemical composition of gladiolus plants growing under different media.
MATERIALS AND METHODS
The present work was carried out during two successive seasons (2010 and 2011) at the nursery of the Department of Floriculture, Ornamental Horticulture and Landscape Gardening of Faculty of Agriculture, Alexandria University, Egypt during the successive seasons of 2010 and 2011 to investigate the effects of different levels of mineral , bio-fertilizers (Nitrobein + Phosphorein) and growing media on the growth, flowering and corms and cormels production of gladiolus plants.
Corms of Gladiolus grandiflorus cv. ''White Prosperity'' 8-10 cm in circumference, were brought from private sector whose imported it from Holland for both seasons. The corms planting on 22 th April 2010 and 9 th November 2010 in pots of 20 cm diameter pack with the five chosen growing media in full sunny place on the first and second seasons, respectively.
Treatments and Experimental layout: Preparation of growing media:
Five different soil types were used as growing media.
1-Sandy (100%) (GM 1 ).
2-New Reclaimed Area (N.R.A.) (100%)
(GM 2 ).
3-Sandy + peatmoss (50+50%) (GM 3 ).
4-Sand + New Reclaimed Area (50+50%) (GM 4 ).
5-Peatmoss + New Reclaimed Area (50+50%) (GM 5 ).
The last three soil textures were stimulated by mixing the first two types of soil together in the ratio of (1:1) (by volume). Each of the 20-cm clay pots was filled with these different soil types. The mechanical analysis of the sandy soil used in media preparation revealed that it was containing sand 93%, silt 4% and clay 3%. While the mechanical analysis of the new reclaimed area (from a village in rural development project in western Nubaria) indicated that it was containing sand 72%, silt 8%, and clay 20%.
Chemical analysis of these different soil types at the beginning of the experimental sites are presented in Table (1) .
Mineral fertilization program:
The fertilization of the plants was started three weeks after cultivation (on May 13 th 2010 and November 30 th 2010). A basal dose of NPK fertilization (19:19:19 ) was applied as a full dose of NPK at 16 g/plant approximately (Doaa, 2000) used in three levels as a full dose of recommended dose (RD) of 100, 75 and 50% NPK). This amount of each level was divided into equal four doses as a top-dressing at biweekly intervals, the first addition was applied at 2-leaves stage and the last one was added at 6-leaves stage. 
Biofertilizer treatments:
The biofertilizer was used either Nitrobein contained nitrogen fixing-bacteria (Azotobacter and Azospirillum) and Phosphorein (a biofertilizer contains a specific clone of bacteria which changes the unavailable triphosphate to available monophosphate) it was mixed with the surface layer of the soil B 0 (without biofertilizer), B 1 (5 g Nitrobein + 5 g Phosphorein) and B 2 (10 g Nitrobein + 10 g Phosphorein) per plant. It was added two times, the first one was immediately after planting and the second one was added after 45 days from the planting. (Samira and ElTayeb, 2008) .
Experimental layout and statistical analysis:
The experiment layout was designed to provide a split-split plot experimental design which containing three replicates, (Snedecor and Cochran, 1974) .
The whole units were represented by five different soil textures as growing media. The sub units were randomly assigned the three mineral fertilizer (NPK) levels and the sub-sub units were described the three treatments of biofertilizers. 
Growth characteristics:
The vegetative growth parameters were included; plant height (cm) at flowering time, leaf area/plant (cm 2 ) and dry weight of leaves/spike. Spikes were cut leaving three leaves on each plant and when the plants started the showing color stage the numbers of days from planting to flowering were recorded, spike length (cm) and time taking from planting date to showing color stage (day). Also, the data recorded for corms volume (cm 3 ) and number of cormels/plant.
Chemical composition:
The chemical analysis of leaves i.e. chlorophyll content (a and b) as mg/100 g leaves fresh weight were determined according to the methods described by Moran and Porath (1980) .
RESULTS

1-Effect of growing media, mineral and biofertilization on vegetative growth:
Plant height (cm): Table ( 2) prove that the interactions between growing media and NPK levels were significant in the two seasons. It shows that the tallest plants were obtained at 100% NPK in growing media (GM 3 ) with values of 113.0 and 126.22 cm in the two seasons. While the lowest value on plant height (73.22 cm) was obtained on half 100% recommended doses of NPK fertilizer at 50% on the growing media (GM 4 ) in the first season and (90.44 cm) with GM 2 combined with NPK at 50% in the second season.
Application of the bio-fertilizers with different growing media was recorded in Table ( 3). Applying the highest dose of biofertilizer (B 2 ) in growing media (GM 3 ) gave the tallest plant height with values of 119.88 cm in the second season. The shortest plant (80.33 cm) were noticed on the untreated plants without bio-fertilizers (B 0 ) under growing media (GM 4 ) (80.33 cm) in the first season. Table ( 3) show that plant height was increased by increasing bio-fertilizer doses. It also noted that the maximum dose of bio-fertilizer (B 2 ) led to increase plant height (97.82 and 111.59 cm) more than the untreated plants with bio-fertilizers (B 0 ) (88.37 and 104.86 cm) in the two seasons, respectively. Table ( (76.13 cm) on the plant height with untreated plants with (B 0 ). Table ( 5) confirm that the interactions between growing media, NPK levels, and bio-fertilizer doses were significant in seasons of 2010 and 2011. It shows that the tallest plants (117.0 and 131.66 cm) were obtained by using 100% NPK + B 2 + GM 3 in the two seasons.
Data in
However, the lowest in plant height (68.0 cm) was recorded on GM 4 + 50% NPK + B 0 . in the first season.
Leaf area (cm 2 ):
The data illustrated in Table ( 6) confirm that the maximum increasing of leaf area (1015.88 and 1031.55 cm 2 ) was resulted in GM 3 with added NPK at 100% in the two seasons, respectively. It is worth noting from least significant differences at 0.05 of probability. N.S.= non-significant differences at 0.05 of probability. least significant differences at 0.05 of probability. N.S.= non-significant differences at 0.05 of probability. grown in growing media GM 4 in the first season. The interaction between the three factors was not significant effects in leaf area in the second season.
Leaf dry weight (g):
Data illustrated in Table ( 10) confirm that the heaviest leaf dry weight (7.29 and 8.34 g) was resulted in growing media (GM 5 and GM 3 ) with added NPK at 100% of RD in the two season respectively. It is worth noting from the same Table that the leaf dry weight varied according to different growing media and NPK in the two seasons.
The minimum values in the leaf dry weight was obtained at each of treatments (GM 4 and GM 2 ) (2.91 g and 4.47 g) combined with 50% NPK in the two seasons.
The data in Table ( 11) confirm that the effect of bio-fertilizers (B 2 ) within different growing media (GM 5 and GM 3 ) gave the heaviest leaf dry weight (6.28 g and 7.85 g) in the two seasons, respectively. While, the least leaf dry weight (3.57 and 5.33g) were obtained by the treatments of GM 3 + B 0 and GM 4 + B 0 in the two seasons, respectively.
The data in Table ( 12) indicate that the interaction between NPK fertilizer levels and bio-fertilizers in leaf dry weight were recorded. Fertilizing the plants with biofertilizers (B 2 ) plus NPK at 100% resulted in a significant increase in leaf dry weight (7.16 and 7.70 g) in the two seasons, followed by treatment of bio-fertilizers (B 1 ) plus NPK at 100% (6.22 and 7.23 g) in the two seasons, respectively. The lowest value of leaf dry weight (2.51 and 5.16 g) was recorded with 50% NPK of RD without bio-fertilizers in the two seasons.
Generally, the data in Table (13) indicated the interaction between different growing media, NPK fertilizer and biofertilizers on leaf dry weight. The results show that the largest increment in leaf dry weight (8.11 and 8.76 g) was obtained by using NPK at 100% of RD with B 2 dose in the plants which were grown in growing media (GM 5 ) and (GM 3 ) in the two seasons, respectively.
2-Effect of growing media, mineral and biofertilization on flowers characteristics:
Number of days from planting to showing color stage:
The data illustrated in Table ( 14) confirm that using NPK at100% combined with (GM 3 and GM 5 ) led to the shortest period on the number of days to showing color (96.12 and 107.01 days) in the two seasons, respectively.
The data presented in Table ( 15) show that the highest doses of bio-fertilizers (B 2 ) gave the shortest period on the number of days to showing color (99.82 and 104.91 days) with GM 3 in the two seasons, respectively. Data in Table ( 16) showed that the highest dose of bio-fertilizers (B 2 ) gave the shortest period on the number of days to showing color (101.51 and 111.58 days) with NPK at 100% of recommended dose. Table ( 17) show that the interaction between media, NPK fertilizer and bio-fertilization were non significant in seasons of 2010 and 2011. It shows that the minimum period between planting to showing color was recorded on the treatment of (GM 3 + 100% NPK + B 2 ) in the two seasons, respectively.
Data in
Spike length (cm):
Data presented in Table ( 18) revealed that the interaction between growing media and NPK fertilizers led to significant increase in the spikes length (35.50 cm) resulted from 100% NPK and GM 3 in the first season, while the shortest one (17.94 cm) was obtained on GM 4 combined with NPK 50% in the first season. In the second season treatment had no significant effects on spike length. Table ( 19) note that in the first season the interaction between growing media and bio-fertilizers led to significant increase in the spikes length (33.57 cm) whereas, their length reached the maximum in sandy soil + peatmoss (1:1) (GM 3 ) with bio-fertilizers (B 2 ) in the first season. New reclaimed soil (GM 4 ) without biofertilizers (B 0 ) gave the lowest value of spikes length (22.44 cm) in the first season, while there was non significant between them in the second season.
Data in
The interaction between NPK fertilization and bio-fertilization was non significant in the two growing seasons, as show in Table (20). Data given in Table ( 21) showed that the interaction between growing media, NPK fertilizers and bio-fertilizers led to an increase in the spikes length (37.66 and 44.50 cm) on sandy soil 50% + peatmoss 50% (GM 3 ) plus 100% NPK + B 2 in the two seasons, respectively. Followed by the treatment GM 3 + 100% NPK+ B 1 (35.23 and 43.43 cm) in the two seasons. GM 4 fertilized with 50% NPK without biofertilizer and also (GM 1 + 50% NPK + B 0 ) gave the lowest value of spikes length (16.0 and 21.66 cm) in the first season, respectively.
3-Effect of growing media, mineral and
bio-fertilization on corms and cormels production:
Corm volume (cm 3 ):
Data presented in Table ( Table ( 23) presented that the interaction between growing media and biofertilizer doses led to significant increase in the corm volume (cm 3 ) in the two seasons. The maximum corm volume was given by the combination treatment of GM 3 plus B 2 (11.66 and 16.66 cm 3 ) in the two seasons, respectively. Table ( 24) show that the interaction between mineral (NPK) and biofertilizer (B) led to significant increase in the corm volume in the two seasons, respectively. Fertilizing the plants with NPK at 100% RD with B 2 give the maximum corm volume (7.13 and 17.33 cm 3 ) in the two seasons, respectively.
Data in
The data in Table ( 
Number of cormlets per plant:
From data in Table ( 26) it can be observed that the interaction between media and NPK fertilizer was significant on the number of cormlets/plant (102.66) with GM 5 + 100% NPK in the first season, and (124.44) at GM 3 + 100% NPK in the second season. The lowest number of cormlets/plant (65.77 and 69.11) was recorded in GM 1 + 50% NPK in the two seasons, respectively.
The data illustrated in Table ( 27) confirm that using bio-fertilizers doses led to significant increase in number of cormlets/plant regardless the different growing media. The highest doses (B 2 ) of biofertilizer led to increase the number of cormlets/plant (101.55) combined with GM3 in the first season. The treatment of GM 3 + B 1 give the maximum number of cormlets/plant (123.55), followed by treatment of GM 3 + B 2 (119.0). Whereas, plants which were received B 0 (without biofertilizers doses) with GM 4 and GM 1 decreased the number of cormlets/plant (64.66 and 73.44) in the two seasons, respectively. Table ( 28) show that the interaction between NPK fertilizer and bio-fertilization were significant in the two seasons.
Data presented in
The longest number of cormlets/plant (97.13 and 104.60) were resulted when adding NPK at 100% combined with B 2 in the two seasons. While the lowest value on number of cormlets/plant (69.06 and 80.40) were obtained with 50% NPK + B 0 in the two seasons. Table ( 29) confirm that the interaction between growing media, NPK fertilizer levels and bio-fertilizer doses were significant in the two seasons. Using NPK at100% combined with B 2 on GM 3 and GM 5 led to an increase number of cormlets/plant (110.0 and 113.33) in the first season.
Data illustrated in
In the second season, applying NPK at 50% + GM 3 +B 1 caused an increase in number of cormlets/plant (130.33), followed by the following treatments: GM 3 + 75% NPK + B 0 , B 1 , and B 2 (129.66,119.0 and 119.0), and GM 3 +100% NPK + B 0 , B 1 , and B 2 (128.66, 121.33, and 123.33 ).
4-Effect of growing media, mineral and
bio-fertilization on the main constituents:
Chlorophyll (a) (mg/100 g f.w.):
The data listed in Table ( 30) show that the interaction between growing media and mineral fertilizer levels were significantly increased chlorophyll (a) content in the two seasons. The pronounced value (7.58 mg/100 g f.w.) was found on the plants treated with NPK at 50% on GM 5 , and (16.18 mg/100 g f.w.) with treatment GM 3 + 100% NPK in the second season. While a decrease in chlorophyll (a) content (5.07 mg/100 g f.w.) was recorded on the plants fertilized with NPK at 50% on GM 2 . Table ( 31) show that the interaction between growing media and bio-fertilizers doses were significantly increased chlorophyll (a) content in the two seasons. The highest chlorophyll (a) content (10.17 and 11.45 mg/100 g f.w.) were obtained using B 2 on GM 3 in the two seasons, respectively. Whereas GM 5 + B 0 in the first season gave the lowest chlorophyll (a) content (4.16 mg/100 g f.w.), and treatment of GM 1 + B 0 gave lowest chlorophyll (a) content (3.69 mg/100 g f.w.) in the second season. Table ( 32) show that the most combinations between NPK fertilizer levels and bio-fertilizers doses were significant increased chlorophyll (a) content in the two seasons. The heaviest green color in leaves was presented with treatment B 2 combined with 50% and 100% NPK (8.80 and 13.21 mg/100 g f.w.) in the two seasons, respectively. The pronounced value was obtained by the highest levels of each of biofertilizers doses B 1 and B 2 (10.31and 13.21 mg/100 g f.w.) combined with NPK at 100% of R.D. in the second season.
Data obtained in
Data given in
The data in Table ( 33) clear that there were significant differences in chlorophyll (a) content from the interaction between growing media, NPK fertilizer levels and bio-fertilizer doses in the two seasons. The highest amount of chlorophyll (a) was found on the treatments of GM 3 + 50% NPK + B 2 (15.21 mg/100 g f.w.) and GM 3 + 100% NPK + B 2 (19.10 mg/100 g f.w.) in the two seasons, respectively.
Chlorophyll (b) (mg/100 g f.w.):
The data listed in Table ( 34) show that the interaction between growing media and NPK fertilizer levels were significantly increased chlorophyll (b) content in the two seasons, respectively. The pronounced value (11.73 and 12.65 mg/100 g f.w.) was found on the plants treated with NPK at 50% and 100% combined with GM 5 and GM 3 in the two seasons, respectively. While a decrease in chlorophyll (b) content (8.06 and 6.37 mg/100 g f.w.) was recorded on the plants fertilized with NPK at 50% on GM 2 and GM 1 in the two seasons, respectively. Table ( 35) show that the interaction between growing media and bio-fertilizer doses significantly increased chlorophyll (b) content in the two seasons. The highest chlorophyll (b) content (15.26 and 11.60 mg/100 g f.w.) was obtained by using BR 2 R on GMR 3 R in the two seasons, respectively. Whereas, GMR 1 R+ BR 1 R in the first season gave the lowest chlorophyll (b) content (4.51 mg/100 g f.w.), and treatment of GMR 1 R+ BR 0 R gave the lowest chlorophyll (b) content (8.36 mg/100 g f.w.) in the second season.
Data obtained in
The data in Table ( 36) show that the interaction between mineral and biofertilizers was significant on chlorophyll (b) content in the second season but nonsignificant differences in the first season.
The maximum values of chlorophyll (b) content obtained with the combination of 100% NPK+ BR 2 R(13.13 mg/100 g f.w.) in the second season.
The data in Table ( 37) clear that there were a significant differences in chlorophyll (b) content from the interaction between growing media, mineral fertilizer and biofertilizers doses in the two seasons. The highest amount of chlorophyll (b) was found on the treatment of GMR 3 R+ 50% and 100% NPK + BR 2 R (22.45 and 13.54 mg/100 g f.w.) in the two seasons, respectively.
DISCUSSION
Effect of mineral (NPK) fertilization:
The role of mineral NPK fertilizers in improving different aspects of growth and flowering of gladiolus plants is attributed to the unique physiological roles of such three essential nutrients in plant growth and development (Gamal, 2008) .
Obtained data proved that vegetative growth characters, flowering parameters corm and cormels production and chemical constituents of Gladiolus grandiflorus plants were improved by using different mineral NPK fertilization levels. The increment of the previous parameters due to the mineral NPK fertilization treatments could be explained in the light of the biological and physiological roles of the three macro elements, N, P and K on vegetative growth parameters, and chemical constituents as reported by (Mohamed, 2011) .
Nitrogen is an essential nutrient as a constituent of different organic compound which are very important for plant growth. It is essential for protein formation and it is built into the body of all simple and conjugated protein and forms part of nucleic acids (DNA and RNA) that are major constituents of plant cell cytoplasm. This macro element is present in different organic compounds, i.e. amino acid, many enzymes, purines phosphatides, many energy transfer compounds (ADP and ATP) chlorophylls, pigments, vitamins, alkaloids, as well as other organic substances of plant cell and protoplasm. Therefore, nitrogen was found to promote the number and the size of plant cells that reflected, consequently, on augmenting vegetative growth production via stimulation of leaf production, plant height and root system. Also the levels of endogenous hormones were found to respond to nitrogen, therefore the content of free auxin and GA-like substances were decreased and growth inhibiting substances were increased due to the deficiency of nitrogen. Moreover, the plant cannot carry on its life processes if it lacks nitrogen to form all aforementioned vital constituents. Nitrogen deficiency is accompanied by failure to synthesize normal amounts of chlorophylls, which affect directly the photosynthetic process and carbohydrates process. It cannot go on the production of protein, nucleic acids unless N is available.
Phosphorus is essential for cell division and meristem tissue development and that could be attributed to the fact that it is one of cell nucleus components i.e. nucleic acids, phytin and phospholipids and cell cannot be divided unless there is adequate phosphorus to form the extra nucleus. Therefore, phosphorus tends to be concentrated in the growing points of the plant. Phosphorus in cell becomes united with carbon, oxygen, nitrogen, hydrogen and other elements to form complex organic molecules. Phosphorus is involved in the processes of phosphorylation, which cause production of higher energy compounds (ADP and ATP) responsible for most of the changes in the life processes. In addition, phosphorus has fundamental roles in different enzymatic reaction. Moreover, phosphate compounds are essential and important for many physiological processes namely, photosynthesis, inter conversion of carbohydrates and related glycolsis, metabolism of amino acids and fat and biological oxidation. Also, phosphorus is a constituent of the coenzymes NAD and NADP, which are the very important materials of two physiological processes i.e. photosynthesis and respiration in the plants.
Potassium is macronutrient which is present in the form of organic and inorganic salts, but it does not form an integral part of the structure of any known organic compound in the plants. It appears to serve rather as a metabolic regulator or catalyst. Potassium is essential for different physiological processes such as nitrogen metabolism and protein synthesis, various enzymes activation and promotion of the meristematic tissue growth. It aids in the uptake of other nutrients and in their movement within the plant. In addition, the presence of potassium and other ions in the solution helps to maintain the osmotic concentration necessary to cell turgid, which is essential for adjustment of stomatal movement and water relations. Moreover, potassium is necessary for the metabolism of carbohydrates via its influence on photosynthesis process and plays an important role in translocation of carbohydrates from the plant leaves to the roots.
The data of the experimental seasons of the present investigation indicate that increasing NPK of mineral fertilizer at 50% and 75% NPK of recommended doses led to increase almost growth (plant height, number of leaves, leaf fresh weight, leaf dry weight and leaf area) and flowering (i.e. spike fresh weight, spike dry weight, flower diameter, number of florets/plant, and spike length). The corm parameters (corm volume (cm 3 ), corm dry weight and number of cormlets/plant) increased by increasing the NPK fertilizer levels to 100% of recommended dose.
The favorable effect of nitrogen in promoting number and length of leaves might be due to the fact that nitrogen is a constituent part of protein and component of protoplasm which increases the chlorophyll contents in leaves. All this factors led to cell multiplication, cell enlargement and cell differentiation which have resulted in increasing of number and length of leaves (Parmer, 2007) .
The quality and production of cut flowers is primarily a varietal trait, it is greatly influenced by climatic, geographical and nutritional factors. Out of them, nutritional factor is playing a major role. At present, nutrients are supplied through chemical fertilizers. The use of organic manures and biofertilizer along with judicious use of chemical fertilizers is nothing but balancing the diet of crop and soil. It improves physico-chemical and biological properties of soil, besides improving the efficiency of applied nutrients. (Pansuriya and Chauhan 2015) .
Effect of bio-fertilization:
Obtained data in the present study show beneficial positive effect of N-fixing bacteria and phosphate solublizing bacteria on different growth aspects, yield components and chemical composition of gladiolus plants. These enhancing influences of biofertilizers might be attributed to the following physiological roles of such three substances.
1-Effect of N-fixing bacteria:
Application of nitrobein (fertilizer containing different strains of N-fixing bacteria to gladiolus plants in this study led to improvement of vegetative growth, flowering, and corm production. many investigators explained the role of N-fixing bacteria such as Hauka (2000), who suggested the roles of N-fixing bacteria in:
1. Fixation of the atmospheric N, which cause an increment of available N consequently increasing the formation of metabolites.
2. N-fixing bacteria produce adequate amounts of phytohormons such as indole acetic acid (IAA). gibberellins and cytokines. These phytohormons cause.
a-Increase of the surface area unit of root length.
b-Hair branching with an increment in soil N available.
c-Promotion of plant growth, absorption of different nutrients and photosynthesis process (Hegde et al., 1999). 3. N-fixing bacteria produce organic acids such as amino acids, namely aspartate, glutamate, serine and glutamate. (Hartmann, 1989). 4. N-fixing bacteria enhanced the uptake of different nutrients and improve water status. (Hegde et al., 1999) .
5. N-fixing bacteria protect their host plants against plant pathogens through production of antibacterial and antifungal substances.
6. In the end N-fixing bacteria, in general, positively affect their host plants through one or more mechanism i.e. N-fixation, producing of growth promoting substances or organic acids, enhancing the uptake of different nutrients or protecting the plants against plant pathogens. (Hauka, 2000) .
2-Effect of Phosphate Solublizing Bacteria PSB:
Posphorien is recognized as a biofertilizer product containing very active phosphate solublizing bacteria. So, it could be used to enhance the solubility of phosphorus and to facilate the uptake of phosphorus by plant. Moreover, such biofertilizer product plays an important role in the development of many plant species including medicinal and aromatic plants by supplying growing plants with available forms of phosphorus and by its capability of producing organic and inorganic acids and CO 2 . (Mohamed, 2011) .
Our results are in agreement with those obtained by Subba-Rao et al. (1993) and ElKhawaga and Maklad (2013) .
On the contrary, El-Haddad et al. (1993) noticed that Azotobacter as a biofertilizer increased nitrogen fixation and promoting some growth substances, organic acid and enhanced nutrient uptake. Furthermore, Abdo (2008) found that increasing N-rate resulted in an obvious increase in leaf area surface associated with higher N-rate compared with the lower one. Meanwhile, the role of Biogen might be attributed to the increase in soil available nitrogen as a result of fixing the atmospheric nitrogen, synthesizing stimulatory compounds i.e. gibberellins, cytokinins and IAA, stimulating photosynthesis, producing different amino acids like glutamate, aspartate, histidine and serine and/or improving water status, Omar, 1993 and El-Haddad et al. (1993) . On the other hand, it was found that Phosphorein enhances the availability and solubility of phosphorus through the release of organic and inorganic acids and CO 2 , produced various growth hormones and increasing the available phosphorus in plant tissues (Follet et al., 1981) . Some other investigators pointed out the role of biofertilizers, separately or in combination with mineral fertilization, such as Kathiresan et al. (2002) , Mohamed et al. (2006) and Gamal (2008) on gladiolus.
These finding could be related to the important role of microorganism such as nitrogen fixing bacteria, (NFB) Azotobacter or phosphate solubilizing bacteria (PSB) Bacillus megaterium and potassium solubilizing bacteria (KSB) B. circulans, on improving the microbiological activity in the rhizosphere or contributed and solubilize essential minerals, making scarce nutrients more available to the plant. Moreover, production of growth promoting substances or organic acids, that could lead to a stimulate several physiological changes giving a better growth and to the plant more tolerance to stresses (El-Khawaga and Maklad, 2013) .
Effect of different growing media:
Same specie or even the same variety gives different results to different growing media. It is due to difference in the physical and chemical properties of the media which are very important for the growth and development of plant. So to get the ideal growing media different mixtures with different physical and chemical properties are used. Different constituents have different properties like silt, sand, perlite, vermiculite and sphagnum moss allow leaching while clay soil allow water passage slowly. Poultry manure is a rich source of nitrogen while mushroom compost is rich in phosphorus (Larson, 1980) . The size of soil particle also affects plant growth i.e. big soil particles could be one of the hindrances to prevent better root and ultimately plant growth, while the small soil particles can be easily displaced by roots causing better root growth (Kambooh, 1984) .
The growing media should be of good quality. It should be well drained to provide proper root aeration and avoid water logging. It should be able of proper nutrient and water retention (Jacob et al., 2009) . The amount of carbon nitrogen ratio is the key indicator of nitrogen availability for plant growth. Similar findings were also founded by ElNaggar and El-Nasharty (2009) who observed more leaf length in composted leaves media than in clay media.
The results are also in similarities with the findings of (Tahir et al., 2011) who observed quick emergence of freesia in mushroom compost media.
The production of ornamental pot plants involves a number of cultural inputs, among these, perhaps the most important is the type of growing medium used. The composition of a growing medium should be well drained. Low in soluble salts, with an adequate exchange capacity. Since, innumerable amendment combinations can produce a growing medium with these characteristics, it is important to consider the economic, cultural optimums, transportation, labor and handling. It can be said that sand, clay, peat moss, perlite, vermiculite and organic matter are the basic components of the special medium of planting (Hartmann et al., 2002) . Clay has a relatively high cation exchange and water holding capacity. Sand is the least expensive and the heaviest of all inorganic amendments. Peat moss is the most desirable organic matter for the preparation of growing media and is the most widely used substrate for potted plant production in nurseries and it accounts for a significant portion of the material used to grow potted plants (Ribeiro et al., 2007 
